Trimethylamine N-oxide induces inflammation and endothelial dysfunction in human umbilical vein endothelial cells via activating ROS-TXNIP-NLRP3 inflammasome.
Recent research demonstrates that the choline-derived metabolite trimethylamine-N-oxide (TMAO) levels are strongly associated with atherosclerosis and cardiovascular risks. The NLRP3 inflammasome responds to exogenous and endogenous danger signals involved in the development of atherosclerosis. Moreover, thioredoxin-interactive protein (TXNIP) activation is a key event linked to NLRP3 inflammasome via reactive oxygen species (ROS). Whether TMAO prime NLRP3 inflammasome via ROS-TXNIP pathway remains unclear. This study observed the expression of TXNIP-NLRP3 inflammasome stimulated by TMAO in human umbilical vein endothelial cells (HUVECs), aiming to elucidate the mechanism by which the TMAO may contribute to inflammation and endothelial dysfunction. Our data showed that TMAO significantly triggered oxidative stress and activated TXNIP-NLRP3 inflammasome whereat inflammatory cytokines interleukin (IL)-1β and IL-18 were released in a dose- and time-dependent manner, but endothelial nitric oxide synthase (eNOS) and production of nitric oxide (NO) were inhibited. Moreover, TMAO-mediated effects were observably reversed by ROS inhibitor N-acetylcysteine (NAC) treatment or siRNA-mediated knockdown TXPIN and NLRP3. Taken together, our results firstly reveal that TMAO induces inflammation and endothelial dysfunction via activating ROS-TXNIP-NLRP3 inflammasome, suggest a likely mechanism for TMAO-dependent enhancement in atherosclerosis and cardiovascular risks.